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MeToabl HCCI€T0BAHUS BEIIECTBEHHOI0 COCTAaBAa NMPUPOIHBIX 00bEKTOB

Hamnpasnenue nmoarotoBku/
CHeNHaIbHOCTb
O06pa3zoBarenbpHas MporpaMma
(HampaBIeHHOCTH (TTPOQHIIH)
Cnennanuzanus

YpoBeHb 00pa3zoBaHuUs

05.03.06 DxoJi0orust ¥ NPHUPOIOINOJIb30BAHUE

T'eodkos10rN s

I'eoskoaorus

BbIcIIee 00pa3oBaHue - OakangaBpuar

Kypc 4 ceMecTp 7,8
TpynoeMKOCTb B KpeauTax 5 (3/2)
(3aYETHBIX €UHUIIAX )
Bunbl yueOHOI nesiTeIbHOCTH BpemeHnHoii pecypc
Jlexuun 21,5
KonTakTtHas (ayauropHasi) [IpakTHyeckue 3aHsATHs -
paborta, 4 JlaGopaTOopHbIe 3aHATHUS 48,5
BCEI'O 70
CamocTosTenpHas pabora, 4 110
B T.4. OTJCJIbHBIC BUIBI CAMOCTOSITEITLHON pabOTHI C Kypcosoii
BBIJICJICHHON MTPOMEKYTOUHOM aTTecTaluen (KypcoBoii NMPOEKT
IIPOEKT, KypcoBasi paboTa)
HUTOI'O, u 180
Ny IK3aMeH,
Bun npomexyTouHoit 3auer, Ob6ecneunBatoliee oT/IeJIeHHe
aTTecTaluu Tudsauer noJipa3ziesieHue reoJI0ruu




1. Ileaan ocBOeHMSI AMCIUTIIMHBI
IlemsMu  OCBOCHHS THCITUTIINHBI

«MeToap!

WCCIIEJIOBaHUSI BEIIECTBEHHOTO COCTaBa
IPUPOIHBIX OOBEKTOB» siBisAeTCs (popMmupoBanue y oOywaromuxcs ompenenennoro OOII (m. 5
O6meit xapaktepuctuku OOII) cocTaBa KOMIETEHIMH /IS TMOJATOTOBKH K MPOQeCCHOHATHHOM

ACATCIIbHOCTH.
Ko CocraBisiioniue pe3yJbTATOB 0CBOEHHUS
HaumeHoBaHMe KOMIIETEHIIUH JeCKPUNITOPbI KOMIETeHIHI)
KOMIeTeHIHH
Kon HanmeHoBaHHne
CrnocoGHOCTE OCYIIECTBIATE Pa3paboTKy U TIK(Y)- Brnaneer HaBbIKaMU DKCIIEPUMEHTAIBHBIX
IIPUMEHEHHE TeXHOJIOTHH PAIOHAIFHOTO 1.B2 HCCIIeI0BaHNH B 00JIACTH OXPaHBI
MPUPOJIOIOIH30BAHMS H OXPAHBI OKPYXKAIOIIEH ) OKpY’Kaloulei cpebl
TMK(Y)-1 Cpelibl, OCYIIECTBIIATH POTHO3 TEXHOINEHHOTO TK(Y) YMeeT NpUMEHATh Ha IPAKTUKE METObI
BO3/JEHCTBUS, 3HATH HOPMATHUBHBIE ITPABOBBIE AKTHI, 1 V2 HCCIIEI0BaHMS BEIIECTBEHHOTO COCTaBa
PETyIIUPYIOIIUE TPaBOOTHOIICHUS ) TIPUPOJHBIX 0OBEKTOB
PECYpPCOMONB30BaHUS B 3aTIOBEIHOM J€lle U YMETh TIK(Y)-1.32 3HaeT TeopeTnIecKyro 6a3y MeToI0B
MPUMEHSTh UX Ha IPAKTHKE ' HCCIIeIOBAHHUS] IPUPOJHBIX 0OBEKTOB
Brageer meronamu ot6opa rnpob u
Brnanenne merogamu oT6opa mpod u mpoBeaeHUs MK(Y)- pa rp
MIPOBE/ICHUS XUMHUKO-aHATUTHIECKOTO
XUMHUKO-aHATUTHIECKOTO aHAJIN3a BPEIHBIX 2.B1
6 aHanm3a npoo
BBIOPOCOB B OKPYKAIOIIYIO CPEAY, TEOXUMHYECKHX
p KPYAAIOILYIO CPeL. VYmeer oTOHpath MpoOBI BO3TyXa, BOIbI,
HCCIIel0BaHMH, 00pabOTKH, aHAIM3a U CHHTE3a o
o o . TIOYBBI, JOHHBIX OTJIOKEHHH; TPOBOIUTH
MPOU3BOACTBEHHOM, MOJIEBO 1 J1a0OpaTOpHOIt
N XHMHYECKHE METO/BI aHAJIH3a,
9KOJIOTUYECKON HH(POpMALINH, METOAAMHI IK(Y)-
QHAIUTHYECKUE U MUHEPAIIOTHYECKHe
TIK(Y)-2 COCTaBJICHHS DKOJIOTUYECKUX U TEXHOTEHHBIX KapT, 2.V1 o
HCcIenoBaHus (IITNXOBOH,
cbopa, 00pabOTKH, CCTeMaTH3alllH, aHATIN3a o
JIIOMUHECIIEHTHBIH,
rHpopManmu, GopMHpOBaHUS 0a3 JaHHBIX o
o PEHTTEHOCTPYKTYPHBIH aHAJIU3BI)
3arpsi3HEHUS OKPY)KAIOIeH Cpeabl, METOIaMU OLIEHKH
o 3HaeT BUbl, criocoObl 0TO0pa,
BO3/JIEHCTBHS Ha OKPYKAIOLIYIO CPEy, BBIABIATH b
KIIaCCU(HKAIIN TPUPOJHBIX
WCTOYHVKH, BUABI M MacIITaObl TCXHOT€HHOTO [K(Y)-2.31 . PHPOR
o KOMIIOHEHTOB, METO/IBI OLICHKH
BO3JCHCTBHS -
BO3JICHCTBUSI HA OKPYKAIOIIYIO Cpey
TK(Y)- Brageer MmeTonamu onpeseneHus
16.B1 BEIIECTB: (PU3HIECKIMH, XUMUIECKUMH,
) (H3MKO-XUMHUYECKUMH, THOPUTHBIMU
Branenue 3HaHUSIME B 0071aCTH 00IIEro YMeeT MPUMEHSITh 3HaHHSI O METOJaxX
IIK(Y)-16 pecypCcoBeIeH s, PErHOHAIEHOTO IK(Y)- HCCIIENOBAaHMS IPUPOAHBIX 00BEKTOB IS
MIPUPOJIOIIONB30BaHIs, KapTorpaduu 16.Y1 OIIpeJIeNIeH s COCTaBa N3ydaeMbIX
00BEKTOB
[IK(Y)- Nmeer 6a30BbIe PEICTaBICHUS O
16.31 METO/IaX MCCIICAOBAHHS IPUPOAHBIX CpeX

2. Ilnanupyemble pe3yJbTAThl 00y4eHHUs O AUCHUIIHHE

I[Tocne ycrenHoro 0CBOGHUs! TUCIUILINHBI Oy1yT c(OPMHUPOBAHBI Pe3yIbTaThl 00yUEHUs:

Il1anupyemble pe3yJibTaTbl 00y4eHHUs 10 JUCHHUILIMHE Kommnerenums
Kon HanmenoBanne
3HaTh BUBI COBPEMEHHBIX aHAJTMTHIECKUX METOI0B MIPUMEHSIOIIUXCS [UISI HCCIIEIOBAHMS TIK(Y)-1
PIL I MIPUPOHBIX OOBEKTOB, BIIAJIETh METOAAMH OIIPE/ICICHUs BEIECTB: (PU3HUECKUMH, 1K (V)-2
XUMUYECKAMH, PU3UKO-XUMHUIECKUMH, THOPUIHBIME, 3HaTh METOBI TIP0000TOOpa, YMETh
MIPOBOJIUTH OTOOP MPOO
3HaTh TEOPETHYECKNE OCHOBBI METOJIOB UCCIIEIOBAHMUS BEIIECTBEHHOTO U 3JIEMEHTHOTO
PII2 CcOCTaBa , OBITh CIOCOOHBIM TIOHUMATh, H3JIaraTh U BHIOMPATH METOIbI, COOTBETCTBYIONTHE ITK(Y)-16
LEeNnsIM aHaIn3a
BJIaJIeTh HOPMATUBHOM TOKyMEHTAaIUi B 00IaCTH CPEACTB U METOJIOB aHAIN3a IIPUPOIHBIX IK(Y)-1
00BEKTOB , YMETh IPUMEHSATH 3HAHUS O METOIaX MCCICAOBAHUS IPUPOIHBIX OOBEKTOB IS TK(Y)-16
PO 3 OTIpEJIeNICHUS COCTaBa U3y4aeMbIX 00bEKTOB, (OPMHUPOBATH HABBIKH IKCIIEPUMEHTAIBHBIX
HCCIIeTOBAaHUH B 00JIACTH OXpaHbl OKPYKAIOIIEH Cpebl
PI-4 OmnpenensaTb COCTaB U3y4aeMbIX 0OBEKTOB ITOCPECTBOM MHTETPALIMY 3HAaHUH B 001acTH IK (¥)-2
peCypCcoBEeACHHUSI 1 METOJ0B UCCIIEOBAHUSI IPUPOJIHBIX CPE] ITK(VY)-16

OI_ICHO‘{HBIC MCPOIIPUATHA TCKYLIECTO KOHTPOJA H HpOMCH(YTOqHOﬁ arTeCTaluu IMpCaACTaBJICHBI B
KaJICHIapHOM peﬁTI/IHF-HHaHe JAUCIHHUITIINHBI.




3. CTpyKTYypa U coep:KaHue JUCUHINIHHbI
OcHogHbie 6U0bl YUeOHOU OesimeabHOCU

DopMupyemMbli
PMHPY . Oo0bem
pe3yJbTart Buasbl yueoHoii
Pa3neibl AU CUMTIIMHBI BpeMEHHU,
00y4eHHs MO AeATEeJbHOCTH 9
AUCHUIINHE )
p | M Jlexkun 12
asjpen - L. CTOABI  aHajlh3a P/ 1-4 JlaGoparopabie paboThI 24
KHUIKOH (ha3bl
CamMocTosTenpHas paborta 50
Jlexkmn 4
Pa3z[enu 2. Meronsl ananuza PII 1-4 TlaGopaTopHbie paGoThi 3
ra3oBoii (a3l
CamocTtosTenpHas paboTta 10
Pazgen 3. Meronsl ananmza ek 5,5
pen o a P 1-4 JlabGopatopabie paboThI 16,5
TBEpAOH (a3l
CamocTrosTenpHas paborta 50

4. YyeOHO-MeTOAMYECKOE H HH(POPMALIMOHHOE 00ecTieYeHUEe TUCITUIIIHHBI

4.1. YueOHO-MeTOANUYECKOe o0ecIeueHne
OcHoBHasl 1uTEpaTypa
1. MCTOI[I)I HUCCICOOBAHUA pa)]I/IoaKTI/IBHI)IX py2] u MI/IHepaHOB . MCTOOUYCCKUC YKaSaHI/Iﬂ /

Tomckuit nonutexunueckuii yausepcuret (TIIY) ; coct. A. B. BonoctoB. — Tomck: U3a-
Bo TIIVY, 2008. — 48 c.

AHanmuTHuecKas XUMHA U (PU3MKO-XMMHUYECKHE METOJbl aHanu3a : yueOHoe mocobue /
M. A. lBanoBa, M. B. benornaskuna, . B. boromonosa, E. B. ®enopenko. — Mockaa :
PUOP, 2014. — 289 c.

. Casuues, O. I'. MeToanka 5KOI0T0-T€OXUMHUYECKUX UCCIIeqoBaHui. YueOnoe mocodue. Y.
1./0.T. CaBuues, 1O. I'. Konsuiosa, P. @. 3apybuna [u np.] ; HaumonanbHbIi
nccaeaoBaTeNbeKuil TOMCKHN MONMUTEXHUYECKU yHuBepcuteT. — Tomck : U3n-so TIIY
2012. — URL: http://www.lib.tpu.ru/fulltext2/m/2013/m012.pdf (nara obpamenus:
13.03.2020). — Pexxum moctyna: u3 koprnopatuBHoii cetu TITY.

JlonmoJIHUTEeIbHAS JTUTEpPaTypa:

. Kpeiir, JIx. P. Pynnas mukpockonus u pyaHas nerporpadus : nep. ¢ anria / Jx. P. Kpetir,
. JIxx. Boran. — Mocksa : Mup, 1983. —423 c. 13 3k3.

. MypaBseBa, 1. B. MeToabl KOHTPOJIA U aHAIM3a BEHIECTB: MOTCHIIMOMETPUYECKUN METOT
KOHTPOJISI U aHaJIK3a BelecTs : yueOHoe mocobue / 1. B. Mypassesa, O. JI. Ckopckas. —
MockBa : MUCHUC, 2012. — 45 c. — TekcT : snexTpoHHbIA // JlaHb : 3ME€KTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/117170 (mata oOpamieHus:
13.03.2020). — Pesxxum qoctymna: u3 kopropartuBHoii cetu TITVY.

. CanpaukoB, B. JI. Meronbl KOHTpONsS M aHajiW3a BEUIECTB: PEHTTEHOBCKHUE METOJbI
aHanm3a : yueoHoe nmocodue / B. JI. Canpuukos, B. A. ®wimuknna, . B. MypaBbseBa. —
Mocksa : MUCHUC, 2017. — 33 c. — TekcT : anekTpoHHBIA // JlaHb : 3JMEKTPOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/117248 (mata oOpareHus:
13.03.2020). — Pexxum nmoctyna: u3 koprnopatuBHoii cetu TITY.

Canpaukos, B. JI. MeTobl KOHTPOJIA M aHAJIM3a BEUIECTB: peHTreHorpaduueckue MeTo Ibl
aHanmu3a : yueOHoe nocodue / B. J[. CanpaukoB. — Mocksa : MUCHUC, 2014. — 55 ¢. —
Tekct : anextpoHHwld // JlaHb : »neKTpoHHO-OMOMMOTe4yHass cuctema. — URL:
https://e.lanbook.com/book/117247 (mara obpamenus: 13.03.2020). — Pexxum goctyna:
n3 KopriopatusHou cetu TIIY.

Meroanueckue ykazaHus K BBITIOTHEHUIO KypCOBOM paOOTHI.



http://www.lib.tpu.ru/fulltext2/m/2013/m012.pdf
https://e.lanbook.com/book/117170
https://e.lanbook.com/book/117248
https://e.lanbook.com/book/117247

4.2. UndopManuoHHOe ¥ POrpaMMHoOe obecnevyeHue
Internet-pecypcst (B 1.4. B cpene LMS MOODLE u ap. o6pa3oBarensHbie U OHOTHOTEIHBIE
pecypcehl):
WudpopmMannoHHBI  pecypc 1O METOJUKAaM MPOBEACHUS  (PUIUKO-XUMHUYECKUX U
OHMOJIOTHYECKHMX aHATM30B BOJIBI http://www.rossalab.ru/services/methodics.shtm
Poccuiickuii XUMHUKO-aHATUTUIECKUI IOPTaT http://www.anchem.ru/literature/books/
basa maHHbBIX 10 aHAIU3y 00pas3IOB Py U MHHEPATIOB http://ru.kompass.com/
DrexTponHbIi pecypc https://stud.Ims.tpu.ru/course/edit.php?id=260
Nudopmanmonnsie pecypebl MHCTUTYTA TPOOIEeM MOHUTOPUHTA OKPYKAIOIIEH CPEIbI
https://www.rpatyphoon.ru/activities/ecomonitoring/rgm.php
https://www.rpatyphoon.ru/products/pollution-media.php

HpO(I)eCCI/IOHaJ'IBHBIe 6331:1 JAHHBIX H I/IH(I)OpMaI_II/IOHHO-CHpaBO‘{HBIe CHUCTCMBI JIOCTYHHBI I10
cerutke: https://www.lib.tpu.ru/html/irs-and-pdb.

JlunieH3MOHHOE TIporpaMMHOe oOecriedeHue (B COOTBETCTBUU ¢ [lepeyHemM  JTUIIEH3MOHHOTO
nporpammuoro obecrieuenus TIIY):

Google Chrome; Microsoft Office 2007 Standard Russian Academic; Document Foundation
LibreOffice; ESRI ArcGIS for Desktop 9.3; Cisco Webex Meetings; Zoom Zoom; Microsoft
Office 2016 Standard Russian Academic.


https://stud.lms.tpu.ru/course/edit.php?id=260
https://www.rpatyphoon.ru/activities/ecomonitoring/rgm.php
https://www.rpatyphoon.ru/products/pollution-media.php
https://www.lib.tpu.ru/html/irs-and-pdb

